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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a plasma processing device having excellent productivity by 
adopting a shower plate excellent in processing, mechanical strength, plasma resistance and 
maintainability, and a semiconductor device having good characteristics. 

SOLUTION: A plasma processing device for supplying a reactive gas and electric power to a vacuum 
chamber to process a substrate by the chemical reaction of the reactive gas has at least one 
electrode connected to means for supplying one or both of the electric power and the reactive gas to 
the vacuum chamber and, at the side opposite to the substrate of the electrode, a shower plate 1 
having a plurality of through holes 2 through which the reactive gas is supplied by the means for 
supplying the reactive gas, wherein the shower plate 1 is formed of at least two kinds of materials 3 
and A, 
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SKii:MjMnd<'y b 2 5^i *9*^aM2 3te«SS 

n*. »R«asa2 3t*«ffitcMUfc«. r^x^a 
[0089] zcoj ys/7XvMagiti ± 
< . z hizmm^7°7 x^^m^wz^mzj v^-r > 

[0090] ±!5L/iEI7i3 J:VH8c07*7Xv«iSSI 
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[0091 } \^±.mmLtzXo^y°^x^mmm^m 

[00 92] JSIT, *«H8fcJ: 4¥W*SSB<0 1 9mtH 

[00931 SSKC. 5 5 0mmX6 5 0mm^7X 
S«2 7±tc, y-h^2 8fc#£^t^f51K£.X>'* 
>y * u >ymmz X 0 2 o o n mip:tcjBj«;^-s> , 

[0094]»2t, y-Mfi2 8^M$fl^7 
x36K±fc. r^X^CVD»KfcJ:»)* s -Mft»lH2 
9tft&r^7 rXBfti/ 'J a y»B, ¥«WttR3 0 

3 lt*5N < + ) STK^tT^^rX^Un^lR 
#^400nmf , 25 0nml? N 5 0 nmJ|t;| 

[0 0 9 5] #5*«E2 7tMK*AS2 2J: 

KJ;9RJSS2 4 (a) izMxkth* 
[0 0 963 KJ6S2 4 ( a ) VT^fUy T 

itisvziymmcoBf&zn^fz* ^mx^lt, ^/ 

try^7hll^^ft#2 0 0 c c , 10 
0 0c 2 0 0 0 c c coWlSXltfLLfz 9 
[0 0 97] ^j£^2 4 (a) ^7XSS2 7 5"3 
0 0' CfcrftftLT. E*j£0. 5TorrC^^^ 
4. 13. 5 6MHz<9iWaiftS:fcS:4 0 0 OWftifeL 
1 5 OfMBKWLfc. jft«»rit»Tttfc:. SJE 
124 (a) rt^I^Lt, I«in^7b2 5 
fcJ:»3Xr9^»K2 7tRJCS2 4 (b) fcUBSSUfc. 
[0098] £UEM2 4(b) T^-ftT^E/t^ 

i/^>h7K*^^-^^6 OOcc, 400c c coWlS 
•cacLfc. BUGS 2 4 (b) ^7X112 7 5-3 0 
0° CteftfifLT. ffittSrO. 8TorrHft^^ 
4. 13. 5 6MHz ^HJ3«1^ ^300 WKtS I T 
JW*2 8 0»fflttKUfc. *D»T«te. SJS12 4 

(b) rt*JC2#«LT. S^lSn^7h2 5HJ;0 
#9-*£«2 7ftEJ6S2 4 (c> teftiSLfco 

[0 0 99] ^LT. RES 2 4 (c) + 

*-fc-!^^^V-S^^^^ 

(0. 3%mSL) 50c c. 300cc(?) 

»&T8SLfc. RJ£^24 (c) rtT^7X»2 7$: 
2 5 0' C£«#U EfcS: 1 ■ OTorrfeS^fci 
4. 13. 5 6MHz^»t^$r3 0 0Wf£j&LT 



( c ) rtftJfcffiBBRLT. W^«aia*'y h 2 5tcJ; 0 
[0 100] *»fc:. aHraKWS2 3TXf7^WR2 7 

[0 101]®3tc. y-Xf®3 2St/HM>'tS 
3 3 k=5:&^nA«R£X^y:? »J>^S£HlCJ: 0 2 0 

[ 0 1 0 2 3 SS4t£. f^y^l^nlzKMT^/U 

izm&Dui: i^tz „ - ^ tontziz ? v tsaiis i: x/mmJh<?> 

[0 1 03 3 ^5t3. ^LfeiSWRh7V^^*«a 
t*6«HK3 4£jgJi!SL;fc. «»ffi3 4(cl4ffi^'Ja 

v»KSrfflv^Ty-h«s»»2 9 tmnm^^'cm& 

Ltz. ffiU at^7XM2 7^fiffli2 3 0 ' 
Cfclfc. ffilS^II(>4 0 0nmtW. -t<0«. 
K9>f X7 f y^It i 9 h«S2 8 , v-xt 
S3 2. yli3 3_b^ll2 4S:STO» 

[0 104] iS^c^i 3Sr»«h^i/>?x^^HJtfct$ 
tvc. 77XvCVDgl£Oy^7^I£^LTMfe 

2<0»£teT;l^ — 7A-V/^y^^l!y^7- 
^3cO^(4El4Tirab^liitcO^-v r 7-^^ 

is^J±mm.l±$)2%X'$>*), »3cO»-&C=i5V^T. 

mcr>^mz-£< mtiz Lxmm h ? yz/^zmm l 

[0 1 0 5 3 Hll OliUKh^y^^HM ViSSE 

*W01te i 4 ^-v v-St£fflt ft* LfcWBt h ^ v>? 
X*0#tt3 7fcJt«L"C, *^m8E***S<, 4fe* 

t(SIMS) teTy— MBRBI2 9. ^*K3 0$: 

[0106] T^^-^A-V^^^jU^IS 
6(4. *«IBk:J:S^^ 1 7-«S:ffl^"CliSaL^»«h 
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v y i?X ? <?m& 3 7 t itm L X iz * *5IW btttt* $ ix 

^SSv'-r^-^SrfflV^. *&3 0 0 0ttOJSIR£fTo 
fca^^ttS-aj^-r^fc. mi 0<^H43 8<D«i;5 3::* 

mkfcizxy-btmm2 9* 4M«MK3 0£#«Lfc 

[0 107] £*Uc*fL. ^BJtciS^^^-ffiflBS 

[ 0 1 0 8 ] El 1 1 <4**BHtc J: 4:T^Xv«ua§£1IS: 
tSTBi-C, *3tl2ll 214121 3 IRtCf&oT 

[o i 09] mi ltc^t^idtc. &mmimm-t& 

Lfc<03£gg»«l*r (4*tOfi-^i»T*H4iX3tffltSl*l) ^ 
efi$*VCl*£u =3r45. la*. g2, dO, d 1 , d 

[0 1 1 0] *H*t±»ffib^>-^;*:*TFT\ 3891® 

mmm i to i 45 itxfia****^ <wjd»*) c a a 

/l^^Sfi (HI 2OSUB2ffl0) fcrJBiSSJufcT^ 
y^^hU^XW^-VTiai lTii*^W*<^BHP 

[0111] r^f ^vb'^xit (Hi 2<7>su 

BID tCJB^^tl^Hh^y^X^TFTCOy— h 
flGT, KW yffSD 2. y-XfSSDlIt 

[01 12] HI 2^L^i: ffltHiLCSSJUco 
TfflSSATC* 5W^vh>J^ XlS S U B 1 ffllfc: 

B2I(:l^7-7>/^F I L. jB3Kffl^5*y^vh 
UB1, SUB2{i09£ff 1 . 1mm. fcSWiO. 7 



[0113] ^^-^^/U^S«SUB20rtLi5 (ffiA 
LCHU) co^Wcti. /77;7h'J^A7-yB 
M, 3fe<9#^ — 7 4/I^F I L ( R ) , F I L 

(G).FIL(B) (FIL(B) HBSrBrT) . ft 
ftiimSiIT0 2 (COM) . &£Tf± 
«ffi|fi!I«ORI 2?&«JlB»5BWLTBWtfe*iTV^. 

[0 114] 3r*3. 7;f^7b»j;xSfiSUB 1 
««Cfe. iIb7yyX^TFT^T«iIPSV 

1 1 z<o±.im^xT«SMmo r i i &m<mm$ti 

on, P o L 2 {iJSft***^ owWfcWJB $ ttfzm 

[0115] ^ffiAS^STM:. T?T47~?hV? 
^ISSUBIE 7*/U:*S«SUB2fflrejS!l 

4. 

[0 116] mmh^yi/XfTFTlZ^ y-MffiG 

[0117] %mmcommh ^>is*?TFTi±. mm 

W:^tTFTl^mFT2(7)20 (*«) Jgfifc 
S#ITV^. SIh7y^^TFTli3j:t;TFT2 

b7yyX^TFTli)J:lKTFT2^fix^ ^ 
-MiGT, y-MBHWGI . iKJttt, int 

rinsic, m^m^ppw^ifi^—y^tix^ 
^) TK^Lr^u^r^^y =2^ (si) ^^iM 

SD2Sr^rr*. y— -X. FW>1«e**-<Oig 

i:BI5eLT*Lfc. 

[0 118] y-M^GTOj|Ih7yyX^TFT 

i, TFT2^^tL<7)ffiiii««t*8is ctatseaj 
w^y--h«ffiGT{±jiaL-c®fiJtS<x'cv^ 0 .id 

"Cii. ^-hSSEGTli. #«C0»2W««g2"C?l5« 

-3 -tltiT-fr -^-A-(-A-l-)-IS:l^w 1-0-0— 5-5-0- 
nm^gcOJK/PT'^-r-S). y-h«ffiGTOJi 
tCJiT/U5-^A<0»SEM'ffcRAOF^ift^€><X-C^ 
4. 

[0 1 19] dtfO^-bWiGTti. iffl*S»*JHAS 
«r^t=«-3J:5*c ("Ffr*»6A"C> *#xJ: *J*S«>fc: 
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u b i (DT^zmyt^m^ \> ? 9 >f h * jk o ft w-fc* 

1 K V<i ymm SD2t iOHWS OtcftfiRjg* 

MSGTfc V— XWMSD 1 , FU^^^SSS 
SD2fc<^{SM^Ht^#fc*^T) «£f5rt>. ^--r 

y*/U(iw*^&*(?)3Mt*^SJiy— xlSSD l 
t Hl^-f VttffiSD2i:coracO!Sli (ff^fi) L 

[0120]y-h7>f ^GUi»2atS)Rg2-Cfl|jS; 
SflXV**. Zcny-h^J yGL^2it!g 2J3 
^- h ««GTtfO* g 2 fc m—mAJM^BA 

[0121] SilG I iiiIh7yyX^TFT 1 , 
TFT2Wfiifft^-M6»Ri: LTffiffl^iL^o 
h G I »±y- MK«G T*5 J: jtaE»*M& G 

r^x^cvDT'^^^^kS/unvjgi^ffl^. 1 

2 0 — 270 n mcOJSi? ( <1 Oj^f^S^Tte. 2 0 

0 n mm&emm > x~m&z~r& » 

[0122] i M*mfflltA Sli. *8^#*$*Lfci* 

1 0 0 — 2 2 0 n mcomm ( .1 ^A^SSH^Cti 2 

o o n mum^mm ) -ejesE-r & . 

[0 123] Cl^iI^*lASli, /7X7CVD 
T«^«^^^tr^;l/7rxMy , J ny» 

i^fe*4y-hiei»fcLT^s*t&«iMaG 10 

[0 124] 5 y Vntsf? hffl<0U V 

<P)*2. 5XK-rLfcN ( + ) ffl¥flWMRdOfc 
R^C^LT 2 0 — 5 Onm*f ( ZCOffighm^fm 

r^f^7by^^s«suB liicvDgi^^h 

SHCJK Officii. ^*ra*S«fc:J:DN ( + ) S^SI* 
Jgd o&itXi £¥«fkR A S L fc Att f * 9 - 

[0 125] iI^*lAS(l y-b7>fyGLt 



*±3Sii«fc:i3M-& h7"f >G L <b r-^ 7>fyDL 

[0126] saivs i to i \tm^k^m^<nwmm 
*co— terns i to niiih7yy 

^^TFT2W^l®SD l^^l^J^h^V-^X 
6 Q Z<OtiV>* iIf7yyX^TFTl f TFT20 

Ih^y^^TFTl, T F T 2 izm&ftZXf&&&£i 

^S^:Pf5^^^^fli^"C/h^ < -r S i 3&*TS & . 
[0 127] WJWflilTOlliSlSIEWRd ltcio 
TflMESfVO^. ^^omi^mj^d li^A'y^'jy 
^"C»«SiXfcaB^WBB ( I n d i um-T i n-O 
x i d e : I TO) 9. 10 0 — 2 0 0 nmc^JBI 

« ( ( icOiBEflaaW^-CJi. 1 4 0 nmiMI) 

[0 128] Watl^fUSixfcSIElRh^V^^TFT 
1, TFT 2^f ^V-XliSD U b'l/^y 

[0129] V-^tSSDU FW>-ttffiSD2<7) 
WWi N < + > S^fM8d0fc*j|^&T*« 
m2^mi^d2. »3SW»d3*JH5KS*3i-&*3 
^Ttf^^LTV^o V-*TOSD 1*035 2 aPBJRd 
2^>J:^3^mj^d 3«i HI/>fylSSD2^2 
*1URd 2 *5 iVSS35WIRd 3 fc H— 3«axS"C»« 

[0 130] »2WSKd2<4xyt.y^T*?gfi£Lfc^a- 
^ (Cr) JKSrHHv 5 0—10 0nm(7)If <<TO$t 
ft*^*?^*. 6 0nmSJK^JH») "ejg^SflS. 
C r!i^atl,S3§lld 3 OTtUS — VAA 1 # 

n < + ) S4^«d0feia^&^fc*i»ih"rs»f« 

A* , J7iSlJtt"&, m2^SJ^d2hLT. Crm<7) 
mz^ mMjS&M (Mo. Ti, T a . ) CDf®, M 
M&&mi'VV-4 H (MoS i 2 . T i S i 2 . TaS 

[0131] »38Sid3«7^S-WA 1 c7)^yt 
7^'J>n'3 0 0-5 0 0 n m^JK® ( - ^ B B H «^ 

^ -7AA 1 JRti^n^C rK^Jrb^T^hlx^/jNS 

1. HM>'tfiSD2fc«l:ll f f-^^VDLt0fiffi: 

^ ^-^^^ffii^. i/'Jny^ (Cu) S-ffi 
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[01 32] ^2^tid2, »3«WIHd3*ratv 

X. »ft^liW2OTRd2. S3iIId3m; 
£LT. N < + > ffl4MW«d0;Wfc*3:h.&, 
0. iffi¥^KAS±(c»oTVvfcN ( + ) ffl^SWfc 
KdOUfB29CMd2. S3SSId3WWM^ 
t;l/7T7^ :x-CBfcfc$ii& . N ( + ) 

i*Id 0tt-f-^JWS*l4^T»*S*L* X o tX7f 
>-^3tL**ye\ iI*»#iASt>eTf^*iasj)' 

[01333 v-xmsisD i im*mmwm i to i 
id 2 cojiiJ? . RiffiK^tKA o f cvmm . i w&m#ttt 

AStfDBW*5j:tXN < + > ffl^^WHcRdO^BWtin* 

c^ti^$^2^iid2h, z<om2mvm 

d 2 co JlWWRR t fc» 3 <$fHE£ d 3 k -e*JS3 v * 

&• V-XSffiSD 1^0SI3a|E«Bld3Ji*2W«Had 

20C r KA«^ h l/XO«**»fe«< f . 

*KAS<oaat*0jBi6#L«rvwe. -^Oil^ 

#KAS**0SBiS3ty>^fliaS*t-CW^. 

US 3 8«K d 3 tiff < & t £ fc rr#^ «y ^ 

Sr^-tUC^S. *3W««d3«iff<JB«T*S^ 

x\ y— x^s§sd icoj&t/tffi ( yfiSD 2^ 

[0 1 34 3 II h 7 Vy'X F Tfe il/iSii I 
TO l ±(zS«tfe<rfcfiftaiKP s v l li±CIIh7> 

[0 1 3 5 3 *^-7^;P^*«SUB2ffl!Hc«i. 

attf^^^^wBrtswBfc trams*.* 

ASteAStL^r^ia^^^^vhU n^7-VB 
[0 1 36 3 ^^y^VhU^Xy^ — >-BM{i3Kfc*t 

[0 1 37 3 l^^t, SIh7>y^TFT 1 , 
TFT2c0iS*»f*cKAS«i±T^*>&y7^^Vh 



vh'jn) tcffM^n. ^ots^pc-- i$owa^ 

A7-yBM(i i S[¥SWfc«A S izttth&ftt 7? v 
[0 138] Iktz, IStSlT0 1^7b'y^^ 

x\ mTrm&tmfct&ztitt^* 

[0 139] ^fc. 'W^^-f h%$7-y J n>?mfc 

Bl^»l (»kffiS£fll) fc-*-*«ri:t>^&4. 
[0 14 0] #5— 7-r/k?F i Ltir^»J;ufflJli^o 

^ W£hftWhixX^%>*}^-7 4 )V9 F I LJiiJccoi 
SUB2^®CMMeMl, 7th'JV/77 

[0141] ftSIP SV2IW7-7^;^F I LSr 

[0 142] =&E«& I TO 2 13. 7>f/k?S« 
SUB2ffll£S«-€>*U » H B HLC03K^W=fl:*S«i#M 
gfilTO 1 h^illl T0 2i:^lfil <m 
#) WESLTSEffrTS. C:<7)ftil«ffilT0 2fc:l43 
*vmffi#9ttoS;ft.£ £5lzffi&L£tLX^&„ Zcox* 

[0143] IMLtzWL^Wrm^m^T^^ 4 Zf^V 

zti^m^h^b x^shM^nmm^m^m^m^- 

-&m%-^rt-&x'-z-&-. 

[0 144] 
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[HI ] *^ ( -j:sr9X^3«i8i^^lSlife0<JS: 
[132] *f|BHtcJ:57'5X-7«^gBco®2SIS6«ISr 

[1216] *JWteJ:*:r9X"?*®K»K<o*flH«ft*W 
[137] ^H^cis^xvijaa^lSO^MT'fcS^ 



[HI8] *fMBfcJ:*^*9X-7j!ra»M<Offil5!Ta>*-f 



x 9J3—m.T^)V7 rXi/Vn yWf& h =7 y i>x?eM 

mzM&w-t s wsue&SBBvti * . 
[010] mf&hjyisxfcvvu'i ymm.-y—hn 

Oil] *3SW8fcJ:*7"9Xv*SIi6flE*fflv^T«]ft 
[112] Ull K?53-3*»fc:»-?"CflJKLfcBfBBrc 

[^WlffiBJ] 

1 ^ 

2 v-vt?— ?L CS3I7L) 

3 mi WW© 

4 ^2co^H 
1 2 

13 *V-H1 

14 TS—V'i 
1 5 
1 6 

1 7 

2 1 
2 2 
23 
24 
2 5 
26 
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(b) 
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QL (g a) - 



DL (d2, d3) 



SD2|d2,d3) 
SDl|d2,d3) ' 




(51) Int. CI."? 



1E# 



F I 

H01L 29/78 



f-73-h' (##) 



6 27C 



F^ — 2H092 HA06 JA24 KA15 MA08 MA35 
NA27 NA28 NA29 PA01 

5F004 AA16 BA06 BB13 BB18 BC08 
BD04 CA01 DB01 

5F045 AA08 AB03 AB04 AB33 AC01 
AC12 AD06 AD07 AE19 AE21 
AF07 BB08 BB10 CA15 DQ15 
DQ17 EB08 EF05 EH05 EH08 
EN04 



